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Health Effeccs Divizion (H7509C) 7--57

Section 1, Toxicolegy Branch T {IRS)
Health Effects Division (H7509C)

The Methylene Bis(thiocyanate) T.sk Force, Buckman Laboratories, Inc. submitted
two studies for review entitled: :

1. 2i~Day Dermal Toxicity Study with Methylene Bis{thiocyanate] in Rats.
2. 13-ieek Dermal Towicity Study with Methylene Bis{thiocyamste) in Rats.

In the 2]1-day study, there was no systemic toxicity, but there was considerable

dermal irritation at doses as low as 10 mg/kg/day. The study was classified
Core Guideline, and the NOEL was defined as <10 mg/kg/day.

This study was followed with the 13-week study in which the doses used were
as low as 3 mg/kg/day. The latter study was terminated by the Sponsor after
less than 3 weeks bSecause of ercwsive dermal trauma at all dose levels.
Although the doses were lower an’ there ware fewer treatments, the dermal
irritation was more severe. This discrepancy was not discussed.

Copies of these reviews are attached.




. Reviewed by: John E. Whalan ~f& 7-7/-57 82-2
Section I, Tox. Branch I (IRS) (H7509C) \1‘\
Secondary reviewer: Edwin R. Budd , ‘:C 0075C4
Section I, Tox. Branch I (IRS) (H7509C) \ ~

DATA EVALUATIC:! REPORT

STUDY TYPE: CSubacute (21-Day) Dermal Toxicity Study in Rats

ACCESSION NUMBER: N/a TOX. CHEM. NO.: 565

TEST MATERIAL: - Meth;Zene bis(thiocyanate) D NO.: 411119-01
- Lot No. 7-0246M (purity n~t reported) :
Amber crystals

- SYNOWYMS: Nalco D-1994

STUDY NUMBER(S): HLA 6142-109

SUBMITTED BY: Methylene Bis(thiocyanate} Task Force

TESTING FACILITY: Hazleton Laboratories America, Inc.

TITLE OF REPORT: 2l-Day Dermal Toxicity Study with Methylene Bis(thiocyanate)
in Rats.

AUTHOR{S): Susan M. Henwood
REPORY [SSUED: January 25, 1989

CONCLUSIONS: No rats Jied on tiiis study, and vhere were no abnarmal clinical
signs observed. Body weight gain, food consumption, clinical pathology values
and organ weights were within normal limits. Dose-related signs of dermal
irritation included erythema, edema, desquamation, fisswring, subcutaneocus
papules. The dermal lesions were more plentiful and more severe in the females

The high-dose males and all dosed females had crusting of the treated skin
which was supported by histopathelogic findiags of ulceration and chronic
inflammation in the high-dose males and all dosed females, amd epidermal

hyperplasia with hyperkeratosis in-the mid and high-dose males and all dosed
females.

Although methyliene bis(thiocyanate) was not systemirz1ly toxic at the doses
tested, it was a dermal irritant at all doses. The NCGEL is <10 mg/kg/day(ebr).

STUDY CLASSIFICATION: This study is classified OORE GUIDELINE. Iﬁ was well
run and well documented. This study received Quality Assurance review for
GLP campliance.

Special Review Criteria (40 CFR 154.7): N/A
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PROTOQOL: Groups of 5 male (227-263 g) and 5 female (162-179 gj acclimated
Crl:(D®(SD)BR rats (7-weeks old) were rundcmiy assigned to four groups. They
were dermally dosed with methylene bis(thioccvanate) at doses of 0 (vehicle
control), 10, 30, and 60 mg/kg/day. 7T-2 vehicle was a 0.4% aqueous carboxy~
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methylcellulose solution (viscosity not specified). . Dosing sites were prepared
by clipping the fur from a 9 cm square =vea on the back of each rat., The
skin was' unabraded. The appropriate tesc article dose was placed on a gauze

- pad and imoistened with 0.5 ml of rhe vehicle. The gauze pad was: placed on
the dosing site, securud with a gauze dressing and nonirritating tape, and

- occluded with Saran Wrap® and Elastoplast® tape. Vehicle control animals -
were dosed only with the vehicle.’ The rats weres exposed for 6 hours/day, 4

or 5 days/week, for 3 weeks. The rats received a total of 14 treatments. Ac
the end of each 6-hour treatment: period; the: dressings were ramoved and the
dosing sites were washed with tepid water: and dried with paper towels. The
rats were individually hou ed in stainless steel cages, and food and sterilized,
demineralized water were availzable ad libitum,

The rats were observed twice daily for mortality and moribundity, and once
daily for clinical signs. Body weights were measured on the first day -t
treatment, weekly thereafter, and at the timc of necropsy. Feod consumption
was measured weekly. The dosing sites were araded for dermal irritation
prior to aprplying each day*s dose. They were not graded after dJdnse removal.
The following clinical pathology evaluations were made on retro-orbital plexus
blood collected from the fasted rats on the day of necropsy: :

HEMATOLOGY :

Erythroeyte count MCHC

Hematccrit Nucleated erychrorytes
Hemoglobin Total levaccyte count
Mcv Nifferential leukocyte count
MCH Platelets

CLINTCAL. CHEMISTRY:

Blood vrea nitrogen Albumin

Glucose Albumin/Globulin Ratio
Creatinine Sodium

Aspartate aminotransferase (AST) Potassium

Alanine aminotransferase (ALT) Chloride

Total bilirubin Calcium

Total Protein Phosphorus

At the end of the 2l-day exposure period, the rats were nevropsied and evamined
grossiy. Organ weights were measurad for adrenals, brain, kidneys, liver, and
testes (with epididymides). Sections of treated and untreated skin, liver,
kidneys, and any gross lesions were evaluated histopathologicallv.

RESULTS: No rats died on this study, and there were no abnormal clinical
signs observed other than skin irritation. There were no significant effects
o Hody weight qain or food consumption in either sex.

Dose-related signs of dermal irritation in males werc seen at all cdoses and
included erythema, edema, desquamation, fissuring, subcutanecus hemorihage,
and necrosis at all doses; and additionally atonia, cschar, =xfoliation, and
pustules/pipules at the high-dose. The dermal lesions were more plentiful

and more severe in the females. The lesions were the same 2. chose found in
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the males except that atonia and pustules/papules were found at the low-dose
. oaly, and sume eschar and exfoliation were: fcund at the mid-dose. No skinm
- trauma was seen in the control animals treated with e,

ed t +reated skin and included ulcerat
- in the high—-dose wales and all ‘
.yperkeratosis in the mid and hig
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STUDY TYPE: (n Aborted)Subchronic (i3-Week! Dermal Toxicity stuly in Rres

Accgssmw NUMBER: N/& ot ST T " 7T0X. CHEM. NO.: 565
. TEST MATERTAL: Methylcne Bis(thioryanate) MRID NO.: 411119-02

- Lot Nog 7-0846M {purity not reported)
v Arlber crystals

SYNONYMS: Nalco D-1994
STUDY NUMBER(S): HLA 6142-110

SUBMITTED BY: Methylene Bis(thiocyanate) Task Force
TESTING FACILITY: Hazleton Laboratories America, inc.

TITLE OF REPORT: 13-Week Dermal Toxicity Study with Methylene Bis(thiocyanate)
in Rats. [NOTE: This study was aborted after 3 weeks}

BUTHOR(S):  Susarn ™. Henwood
RCPORT ISSHED: Macch 10, 1989

JONCLUSIONS: Tnis study had ro be terminated after less than 3 weeks due to
che severity of skin irritation. No rats died on this study, there were no
abnormal clinical signs (other than skia irritation), and no effects on body
weight gain or food consumption. Dose related signs of dermal irritation in
males were seen at all doses and included erythess, “edema, atonia, desquama—
tion, fissuring, subcutaneous ‘hemorrhage, necrosis, blanching, eschar, and
exfoliation. The Iesions were more plentiful and more severe in the females.
Gross lesions of the treated skin included red focus areas, abrasion/ulcera—
tions, and crusted areas in a few animals. No other tissues were- examined.

STUDY CLASSIFICATION: This study is classified (ORE SUPPLEMENTARY. There

is a major discrepancy in this study and the preceding 21-Day Dermal Toxicity
Study in Ratrs (HLA 6€342-109) performed at the same faboratory. A comparison

of skin lesions z: the 10 and 3¢ mg/kg/day doses in both studies clearly

shows that the onset of trauma was sooner and more severe in this study, ara
that the irritation scores were approximately fcur-fold higher. The study
reportdidmtdismm!rwisitpossihleﬂmtasbﬁyusingsimﬂarprme&m%,
lower doses, and fewer treatments would have to be terminated because of
substantially greater skin trauma.

There are two possible explanations. Formulation samples were retained for
homogeneity and dose concentration analy: »s, but the :»sults were not reported
(a QA oversight). There may have been a formulation «<iror. Another possi-
‘bility is that bisavailability may have been greater. in this study because the
test article was ground and formulated with the aqueous (MC vehicle, whereas
in the 2l-day study each test article dose (unground) was placed on a gauze
pad and moistened with G.5 ml of the vehicle before it was placed on the
dosing site. This study received Quality Assurance review for GLP campliance,
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Special Review Criteria (40 CFR I54.7): N/a
| ERHRCIRRRRREROS R

PROMXOL: Groups of 10 male (
- CrL:CD%(SD)BR rats (8-weeks ol
- were dermally dosed with methyle:
control), 3, 10, and 30 mg/kg/day.
grinding the test article inam

. with a 0.4% aqueous: carboxymethy
Samples of the test formulations
‘tration by the sponsor.

and 10 female (173204 g) acclimcted
andomly assigned tc four groups. They
is(thiocyanate) at: doses of @ (vehicle
le test formulacions were prepared by
“ard pestel, then riixing measured amounts
biulose solution (viscosity not specified).
were measured for homogeneity and dose concen-

Dosing sites were prepared by clipping the fur from a 5 cm. gquare area on the
back of each rat. The skin was unabraded. The appropriate dose formulation
was applied to the dosing site (2 ml/kg), secured with a gauze dressing and
nonirritating tape, and occluded with Saran Wrap® and Elastoplast® tape.

* Vehicle control animals were dosed only with the vehicle. At the end of each
6~hour treatment period, the dressings were removed and the dosing sites were
washed with tepid water and dried with paper towels. The rats ware individually
housed in stainless steel cages, and food and water were available ad libitum.

The rats were exposed for & hours/day, 4 or S5 days/week. The animals were to
be dosed for IF-weeks, but-the high degree of dermal irritation prompted the
sponsortoterminat&thel&andmmg/kgma&erstudy&yls (14 treat-
ments) . and the 3 mg/kg grov, after study day 19 (13 treaL.ents).

The rats were observed twice daily for mortality and moribundity, and once
daily for clinical signs. Body weights were measured on tre first day of
treatment, weekly thereafter, and at the time of necropsy. Food consumption
was measured weekly. These measurements . : hwough stady day 21
despite the termination of dosing. The dosing sites were graded for dermal
irritation prior to applying each day®s dose. They were not graded after
dose removal.

The study protocol called for clinical pathology, gross pathology, histopath-
ology, and crgan weight -evaluations, but these were cancelled due to the early
study termination. The rats were sacrificed on study day 22, and only the
dosing sites were -ev2luated grossly.

RESULTS: No rats died on this study, and there were no abnormal clinical
signs observied ocher thamn skin irritation. There were no significant effects
on body weight gain or food consumption in either sex.

Dose-related signs of dermal irritation in males were seen at all doses and
included erythema, edema, atonia, desquamaticn, fissuring, subcutaneous hemorrhage,
and necrosis at all doses; and additionally blanching, esch=:, and exfoliation

at the mid and high-dose. The dermal lesions were more plewriful and rore

severe in the females. The lesions were the same as those found in the wales
except that blanching was fourd at the low-dose. No skin trauma was seen in

the control animals treated with CMC.

Gross evaluation of the treated skin found red focus areas in a few of the
males from all dosed groups. The high-dose females also had some incidence
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" of red focus areas, abrasion/ulceratibns, and crusted areas. Cbnszdering that

the study had to be terminated on account of the skin lesions, it is smxprising
that so few gross lesions were found. No other tissues were examined.
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